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This paper addresses the homotopy theory of the abstract cotangent complex and Quillen cohomology
within the setting of model categories. The principal objective in this paper is to develop model-categorical
gadgets in order to investigate the∞-categorical cotangent complex platform of J. Lurie [Higher Algebra,
http://www.math.harvard.edu/\char126\relaxlurie/papers/HA.pdf, §7.3]. The authors construct a
model-categorical setup which is exploited in their subsequent papers [High. Struct. 3, 17–66 (2019; Zbl
1418.55005), J. Topol. 11, No. 3, 752–798 (2018; Zbl 1405.55008) and “Tangent categories of algebras over
operads”, Preprint, arXiv:1612.02607]. Their framework provides point-set ways to study the cotangent
complex and Quillen cohomology making use of tools from homotopical algebra.
The paper consists of three sections. §2 starts with describing a model Sp (M) for the stabilization of a
model category M , which, applied to pointed objects inM/A, gives rise to the tangent model category
TAM at A. It is described how the usual machinery of suspension- and Ω-spectrum replacements arises.
§3 uses a similar approach to construct a model π : TM→M for the tangent bundle ofM. It is shown
(Theorem 3.25) that this provides a presentation of the ∞-categorical projection∫
A∈M∞
TAM∞ →M∞
where fibers are the tangent∞-categories of the∞-categoryM∞ underlyingM. The main result is that
TM is exhibited as a relative model category overM in the sense of [Y. Harpaz and M. Prasma, Adv.
Math. 281, 1306–1363 (2015; Zbl 1333.18024)] and forms a model fibration when restricted to the fibrant
objects inM. Furthermore, it is shown that whenM is tensored over a suitable model category S, the
tangent bundle TM inherits the structure, becoming enriched over S.
Reviewer: Hirokazu Nishimura (Tsukuba)
MSC:
55P42 Stable homotopy theory, spectra
18G55 Nonabelian homotopical algebra
18D30 Fibered categories
Keywords:
tangent category; model category; model fibration; spectrum
Full Text: Link
References:
[1] M. Ando, A.J. Blumberg, D. Gepner, Parametrized spectra, multiplicative Thom spectra, and the twisted Umkehr
map, to appear in Geometry and Topology, 2011. THE TANGENT BUNDLE OF A MODEL CATEGORY1071 · Zbl
1409.55013
[2] I. Barnea, Y. Harpaz, G. Horel, Pro-categories in homotopy theory, Algebraic and Geometric Topology, 17 (1), 2017,
p. 567-643. · Zbl 1360.18025
[3] C. Barwick, On left and right model categories and left and right Bousfield localizations, Homology, Homotopy and
Applications 12(2), 2010, p. 245-320. · Zbl 1243.18025
[4] M. Basterra and M. A. Mandell, Homology and cohomology of E∞ring spectra, Mathematische Zeitschrift 249(4),
2005, pp. 903-944. · Zbl 1071.55006
[5] J. Beck, Triples, algebras and cohomology, Ph.D. thesis, Columbia University, 1967, Reprints in Theory and Applica-
tions of Categories, 2, 2003, p. 1-59. · Zbl 1022.18004
[6] H. Chu, R. Haugseng, Enriched∞-operads, preprint arXiv:1707.08049, 2017.
Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2019 FIZ Karlsruhe GmbH Page 1
[7] D. Dugger, Combinatorial model categories have presentations, Advances in Mathematics, 1.164, 2001, p. 177-201. ·
Zbl 1001.18001
[8] B. Fresse, Modules over operads and functors, Springer, 2009.
[9] D. Gepner, R. Haugseng, Enriched∞-categories via non-symmetric ∞-operads, Advances in Mathematics, 279, 2015,
p. 575-716. · Zbl 1342.18009
[10] T.G. Goodwillie, Calculus II: Analytic functors, K-Theory 5, no. 4, 1991/92, p. 295- 332. · Zbl 0776.55008
[11] Y. Harpaz, J. Nuiten, M. Prasma, Tangent categories of algebras over operads, preprint arXiv:1612.02607, 2016. · Zbl
1418.55005
[12] Y. Harpaz, J. Nuiten, M. Prasma, The abstract cotangent complex and Quillen cohomology of enriched categories,
preprint arXiv:1612.02608, 2016. · Zbl 1405.55008
[13] Y. Harpaz, J. Nuiten, M. Prasma, Quillen cohomology of(∞, 2)-categories, Higher Structures,3 (1), 2019, p. 17-66. ·
Zbl 1418.55005
[14] Y. Harpaz and M. Prasma, The Grothendieck construction for model categories, Advances in Mathematics, 2015. ·
Zbl 1333.18024
[15] Y. Harpaz and M. Prasma, Erratum to “The Grothendieck construction for model categories”, to appear. · Zbl
1333.18024
[16] A. Heller, Stable homotopy theories and stabilization, Journal of Pure and Applied Algebra, 115.2, 1997, p. 113-130.
· Zbl 0868.18001
[17] V. Hinich, Dwyer-Kan localization revisited, preprint arXiv:1311.4128 (2013).
[18] P. S. Hirschhorn, Model categories and their localizations, Mathematical Surveys and Monographs, 99.American Math-
ematical Society, Providence, RI, xvi+457 pp. (2003).
[19] M. Hovey, Model categories, No. 63. American Mathematical Soc., 1999. 1072YONATAN HARPAZ, JOOST NUITEN,
MATAN PRASMA
[20] M. Hovey, Spectra and symmetric spectra in general model categories, Journal of Pure and Applied Algebra, 165.1,
2001, p. 63-127. · Zbl 1008.55006
[21] B. Keller, Derived invariance of higher structures on the Hochschild complex, preprint, available atAuthor’s Home-
page(2003).
[22] J. Lurie, Stable infinity categories, arXiv preprint math/0608228 (2006).
[23] J. Lurie, Higher topos theory, No. 170. Princeton University Press, (2009). · Zbl 1175.18001
[24] J. Lurie, Higher Algebra, preprint, available atAuthor’s Homepage(2011).
[25] M. Lydakis, Simplicial functors and stable homotopy theory, Sonderforschungsbereich 343, 1998.
[26] J. P. May, J. Sigurdsson, Parametrized homotopy theory, No. 132. American Mathematical Soc., 2006.
[27] A. Mazel-Gee, Quillen adjunctions induce adjunctions of quasicategories, New York J. Math 22, 2016, p. 57-93. · Zbl
1346.18003
[28] D. Quillen, Homotopical algebra, Vol. 43, Lecture Notes in Mathematics, 1967.
[29] D. Quillen, On the (co-)homology of commutative rings, Proc. Symp. Pure Math. Vol. 17. No. 2. 1970. · Zbl 0234.18010
[30] G. Raptis, J. Rosick´y, The accessibility rank of weak equivalences, Theory and Applications of Categories, 30.19, 201,
p. 687-703. · Zbl 1320.55019
[31] M. Robalo, Noncommutative motives I: A universal characterization of the motivic stable homotopy theory of schemes,
preprint arXiv:1206.3645 (2012).
[32] M. Spitzweck, Operads, algebras and modules in general model categories, arXiv preprint math/0101102, 2001.
[33] S. Schwede, Spectra in model categories and applications to the algebraic cotangent complex, Journal of Pure and
Applied Algebra, 120.1, 1997, p. 77-104. · Zbl 0888.55010
This reference list is based on information provided by the publisher or from digital mathematics libraries. Its items are
heuristically matched to zbMATH identifiers and may contain data conversion errors. It attempts to reflect the references
listed in the original paper as accurately as possible without claiming the completeness or perfect precision of the matching.
Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2019 FIZ Karlsruhe GmbH Page 2
